ABSTRACT
INTRODUCTION
The concept of the fuzzy set was first introduced by Zadeh in a seminal paper in 1965 [7] . This is the generalization of script Set in terms of membership function. The notion of the fuzzy set A on the universe of discourse U is the set of order pair {(x, µ A (x)), x ε U} with a membership function µ A (x), taking the value on the interval [0,1]. Ramot et al [5] , extended the fuzzy set to complex fuzzy set with membership function, 1] to a unit circle. Ramot et al [4] , also introduced different fuzzy complex operations and relations, like union, intersection, complement etc., Still it is necessary to determine the membership functions correctly, which will give the appropriate or approximate result for real life applications. The membership function defined for the complex fuzzy set , which compromise an amplitude term r s (x) and phase term w s. The amplitude term retains the idea of "fuzziness" and phase term signifies declaration of complex fuzzy set, for which the second dimension of membership is required. The complex fuzzy set allows extension of fuzzy logic that is i to continue with one dimension gradeness of membership. Xin Fu et al [8] defined the fuzzy complex membership function of the form z=a+ib, where x, y are two fuzzy numbers with membership function µ A (x), µ B (x) respectively. If b does not exist, z degenerates to a fuzzy number.
Xin Fu et al [8] , also discussed a complex number in cartesian form where a= r s cos(x) and b=r s sin(x), which are in polar forms defined in [4] . The fuzzy number is created by interpolating complex number in the support of fuzzy set ( [1] , [2] , [3] [6] ).The member ship function are usually difficult to determine accurately and one may argue of accurate or precise membership function are necessary in reality. In order to characterized in accurate membership function in more general Cai(1995) proposed and discussed δ-equality of the fuzzy set.
Following the above resent development the fuzzy set theory Zhang et al (2004) studies δ-equality of complex fuzzy set. This is the logical development since a complex membership function should more difficult that a real membership function to be determine in practice.
Complex fuzzy set is a unique framework over the advantage of traditional fuzzy set .The support of complex fuzzy set is unrestricted, may include any kind of object such as number, name etc, which is off course a complex number. The notion of T-norm and T-conorm are used through out this paper [4] . This paper is organized in the following order. The review of complex fuzzy set and operations on it are discussed in section 2 and section 3 the ∆-Equalities of complex Fuzzy Relations A novel idea to probabilistic interpretation are studied in section 4 followed by summary and suggestion for future work are given in section 5.
COMPLEX FUZZY SET AND RELATION

Concept & Operations
Complex fuzzy set is the basis for complex fuzzy logic [7] . The formal definition of complex fuzzy set was provided in [7] followed by a discussion and interpretation of the moral concept. In addition, several set theoretic operations on complex fuzzy set were discussed with several examples, which illustrate the potential applications of complex fuzzy set in information processing.
Definition of Complex Fuzzy Set
A complex fuzzy set S, defined on a universe of discourse U, is characterized by a membership function ( ) 
The membership function µ (A∪B) , may be defined as one of followings.
The fuzzy union must satisfy the definition 2.2 and is equivalent to the proposed T-Co norms [9] .
Properties
The Complex fuzzy union is defined by a set of axioms. These axioms represent properties of complex fuzzy union functions that must satisfy in order to intuitively acceptable values.
(a) Complex fuzzy union does not satisfy the closure property.
In the algebraic sum union function does not satisfy the closure property for complex fuzzy set, which can be realized from the following example. 
(b) Complex Fuzzy union must be monotonic
Since complex number is not linearly order, monotonicity of the complex numbers is required.
Similarly the max and min operators used in (3) & (5) are not applicable to complex valued grades of membership. Here we can apply traditional fuzzy definition of union by keeping same approach to complex part and different approach to phase may be defined in the following way.
Definition ([6, 7])
Suppose A and B be two complex fuzzy set on U with complex valued membership function ( ) ( ) 
where ⊕ represents the T-Conorm and 
Here the union operation is (1) of definition 2.3.1.
Fuzzy Complex Intersection
It should be noted that the derivation of fuzzy complex intersection closely related to complex fuzzy union, which clear from the following definition.
Definition([6,7])
The intersection for two complex fuzzy set A and B on U defined as
where * is denoted as T-norm.
Example 2.4.1. From the example 2.3.3, we can find the fuzzy intersection of the two complex fuzzy sets A and B as follows.
The fuzzy union and intersection are not unique, As this depend on the type of functions used in T-Conorm and T-norms.
Complex Fuzzy Complement
We known that the complement of a fuzzy set A on U with membership function
(13) The similar concept can be applied to the complex fuzzy set. But it is not always true for some cases. To illustrate this, consider the following example. This is violating of the closure properties of Fuzzy complex number.
Definition ([6, 7])
. Suppose A is a fuzzy set defined as U. The complex fuzzy complement for the fuzzy set A is defined as ( )
This form of complex fuzzy complement does not reduce to its traditional fuzzy logic,
Hence we can write
Consider the function C:
to satisfy the equation (13). This can be achieved by adding π
Hence the complement of ( ) s w x will be ( )
Operation on Complex Fuzzy numbers [8]
Let 1 z a ib = + % % % 
For notational simplicity, let 
COMPLEX FUZZY RELATION
In this section, the complex fuzzy relation is introduced. Here discussion is limited to the relation between two complex fuzzy set. Fuzzy Relation) ([10] ): Let A and B be two complex fuzzy sets defined on U. Then ( )
Definition (Complex
. a n d . 
Definition ([10])
Let X, Y and Z be three different Universes. Suppose A be a complex fuzzy relation defined from X to Y and B be a complex fuzzy relation defined from Y to Z. Then composition of A and B denoted on AoB is a complex fuzzy relation defined from X to Z which can be represented as ( ) 
AUB i w x y A B AUB
x y r x y e 
Definition (Complex Fuzzy Intersection Relation) ([10])
Let A and B be two complex fuzzy sets defined on U x V with their corresponding membership functions as 
∆-EQUALITIES OF COMPLEX FUZZY RELATION [8]
This section introduces δ-equalities of complex fuzzy relation and discusses associated theories. Also introduces implication operators of fuzzy rules and exams complex fuzzy inference in the framework of δ-equalities of complex fuzzy relations. [ ],
Definition 3.1 A distance of complex fuzzy sets is a function
Lemma 3.2 Let f, g be bounded real valued functions on a set U. Then 
PROBABILITY OF COMPLEX FUZZY SET.
A lot of criticism of a fuzzy logic has come from the probability theory community. Due to the some confusion is caused by complicated relation ship between the CFL and probability. They are similar is certain respect, yet different in some other respect. Here we are reveal this mysterious relationship between CFL and probability. It is important that we understand their relationship clearly so that we can not clarity confusion such as CFL is a clever disguise of probability theory but also to learn use both technique appropriately such as benefit will maximized.
Definition:
The probability of a complex fuzzy event A is a generalization of probability theory.
If X is continuous or
If X is discrete P X denotes the probability distribution function of X. and 
Definition (Conditional probability)
Suppose A and B are two event of a Sample Space The conditional probability A given B defined
Definition
Let A and B are two Complex Fuzzy Event of a Sample Space S. The Probability of both the Complex Fuzzy event defined by
The member ship function may be defined by (21) and (22). As the probability is coming on the form of complex number we can evaluate modulo to get the final result defined by (19).
If A and B are any two complex fuzzy event in a sample space S and P (A)≠0 The conditional probability A given B, P(A/B)= ( ) ( )
Probabilistic Interpretation of CFS
It is possible to give complex Fuzzy set a probabilistic interpretation viewing the membership degree of x in a complex fuzzy set A as a conditional probability of A given x. Theorem is thus proved.
( ) ( / )
A
CONCLUSION
The work presented in this paper is the novel frame work of complex fuzzy relation. In this paper the various properties and operation of complex fuzzy set as well as complex fuzzy relation are investigated. We also presented the complement of complex fuzzy relation as well probabilistic interpretation is presented. A further study is required to implement these notions in real life applications such as knowledge representation and information retrieval in a Complex plan corresponding of two variables which is not suitable for traditional fuzzy logic. Also it can be do the complex fuzzy measure to more general class as well as complex fuzzy inference rule.
